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Capability Driven
Exploration Value
International Partnership
Robustness

Affordability

Human-Robotic Partnership

SLS and Orion by 2018

Science and HSF Risk Reduction
ICM, roles for Habitat and Rover
Multiple Levels of Mission Options
Within Current Budget Plans

Tele-robotic Operations



Deep Space Exploratlon - N r

Stepplng Stones Is a series of exploration
missions building incrementally towards ,
Ame r i c a-@esm gbabaf exploring Mars.
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3 Plymouth Rock:.Humans explore asteroid
y 2008 EA9 and others

Mocgnos flar sid

from Earth-Moon L2 point

Il _ Lunar flyby R
Asteroid survey Asteroid scout . AT "
- Ahuman mission to the moons‘of Mars will require .
capabilities such as heavy-lift launch,

SLS test flight

Notional mission concepts:.Lockheed Martin
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Why the Farside? e

A Placing Humans on the moon is cost
prohibitive in the next decade

A Tele-operated rovers on the lunar farside
are affordable and support key scientific
objectives

A Orion at Earth Moon L2 can enable such
exploration missions affordably and
provide valuable risk reduction for future

missions




What Science?

NThe exploration and s:
Moonos South Pole Ait
among the highest priority activities for

solar system scienceo
I 2011 Planetary Sciences Decadal Survey

I When did the big, o6l ateb
and by extension, in the rest of the inner solar system
Al

I What 1is the Moonds | ower BEAS
I What are blg ImpaCt baSInS |Ike’> : LUNAR UNIVERSITY"NETlWDRKInr(Aéf;;(;F;HY‘;fCS RESEARGH

Deploying a Low Frequency Radio Antenna

on the "radio quiet" Farside
I What were the first objects to light up the Universe?

I When did they do it?




What Risk Reduction? 7

A Demonstrate Orion in deep
space and high speed Earth
Re-reentry

A 30 to 35 day mission into
trans-lunar space as early as
2018

A Crew will travel 15% farther
than Apollo and spend 3 times
longer in deep space

A Practice tele-operation of
rovers before a Mars mission
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L2-Farside Mission Trajectory ﬁ
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1: SLS launch

- 10: Reentry (~11 km/s) |

-~ 2: Translunar cruise
" 4.5 days

.9: Earth return cruise

~4.5 days 3: Lunar flyby & perilune

retro burn (198 m/s )

. 8: Lunar flyby &
perilune burn
(207 ml/s)
: {_ 4:CoasttoL2
- e I —_3.5days
Earth-Moon Rotating Reference Frame ' ; TR ]
Single SLS launch . | ;f:_-l F"tl:r?ng ;
Total mission duration 30-34 days L .---_ﬁm-oﬂ o (175mls
Total Orion Delta-V (nominal + TCMs): ' T~ -
~800 m/s | 7: L2 departure 6: EfﬁH::’sorb't
Earth_Moon_BBR Axes - (168 m/s)  cays




Enabling Systems

Credit: NASA

SLS
A Orion Launch
A Trans-Lunar
Injection w/ Upper
Stage

A Crew transport

A Life Support

A Tele-Robotic
Operation

Robotics

A Sample Return
A Radio Antenna

Habitat (optional)
A Life Support
A International
Collaboration




